A compositional map of the cen-q21 region of human chromosome 21.
A compositional map of the centromere and of the subcentromeric region of the long arm of human chromosome 21 was established by determining the GC levels (GC is the molar fraction of guanine+cytosine in DNA) of 11 YACs (yeast artificial chromosomes) covering this 13-14 Mb region which extends from the alpha-satellite sequences of the C(entromeric) band q11.1, through R(everse) band q11.2, to the proximal part of G(iemsa) band q21. The entire region is made up of GC-poor, or L, isochores with only one GC-rich H1 isochore, at least 2 Mb in size, located in band q21. The almost identical GC levels of the centromeric alpha-satellite repeats (38.5%), of R band q11.2 (39%), and of G bands (38-40%) provide a direct demonstration that base composition cannot be the only cause of the cytogenetic differences between C, G, and the majority of R bands, namely the H3- R bands (which do not contain the GC-richest H3 isochores). The results obtained also show that isochores may be as long as 6 Mb, at least in the GC-poor regions of the genome, and support previous observations suggesting that YACs from isochore borders are unstable and/or difficult to clone. Genes and CpG islands are very rare in the GC-poor region investigated, as expected from the fact that their concentration is proportional to the GC levels of the isochores in which they are contained.